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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode for fuel cell which is excellent in gas diffusion, gas permeability, 
electric conductivity and flexibility. 

SOLUTION: This carbonaceous porous body is substantially of pure carbon porous sheet with ≤1 mm to ≥0.05 
mm thickness, and is flexible enough to be allowed to wind into cylinder of ≤2 cm diameter without break. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ^**^ shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] * rv/^ir * . 

[Claim 1] The carbonaceous porous material field excellent in the flexibility which is a with a 0.05 1mm or lessmm or 

more thickness [ which consists only of carbon substantially ] porous material sheet-like object and is characterized 

by not destroying even if it winds around a cylinder-like object with an outer diameter of 20cm or less. 

[Claim 2] The carbonaceous porous body according to claim 1 to which an air pressure is characterized by the air 

permeability at the time of fixed being [ the volume resistivities of the sheet thickness orientation ] below 0.1 ohm and 

cm 1 0cm3 / (cm2 and s) above by 1 24Pa. 

[Claim 3] The manufacture technique of the carbonaceous porous material field of having the property according to 
claim 1 or 2 characterized by sinking thermosetting resin into the nonwoven fabric which makes acrylonitrile system 
fire-resistance fiber main constituents, and processing at the temperature of 1300 degrees C or more among an inert 
atmosphere. 

[Claim 4] The manufacture technique of the carbonaceous porous material field of having the property according to 
claim 1 or 2 characterized by sinking in and processing thermosetting resin at the temperature of 1300 degrees C or 
more among an inert atmosphere again after processing the nonwoven fabric which makes acrylonitrile system 
fire-resistance fiber main constituents at the temperature of 1300 degrees C or more among an inert atmosphere. 
[Claim 5] The manufacture technique of the carbonaceous porous material field according to claim 3 or 4 
characterized by using what processed the nonwoven fabric which makes acrylonitrile system fire-resistance fiber 
main constituents by the needle punch method and/or the stream confounding method. 

[Claim 6] The manufecture technique of the carbonaceous porous material of the claim 4-5 characterized by using 
what created, using acrylonitrile system fire-resistance-ized fiber with a fiber length of 25-1 00mm as a nonwoven 
fabric made from acrylonitrile system fire-resistance-ized fiber given in any one term. 

[Claim 7] Electrode material for fuel cells which consists of a carbonaceous porous material of the claim 1 or the 
claim 3 given in any one term. 



[Translation done.] 



1/1 



2002/04/24 10:17 



1 

^^tp://v^ww4.ipdljpo.gojp/cgi-bin/tran_web_cgi.ejue 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the carbonaceous porous material field 
suitable as an electrode material, especially a solid-state macromolecule type fuel cell gaseous diffusion layer, and its 
manufacture technique. 
[0002] 

[Description of the Prior Art] A diffusion and the permeability of the matter which participates in electrode reaction in 
addition to a current collection function are required of the electrode for solid-state macromolecule type fuel cells. 
Moreover, the intensity which is equal to the compression when constructing the intensity for it being equal to 
conductivity, gaseous diffusion and permeability, and a handling, and the time of an electrode manufacture and an 
electrode is needed for the material which constitutes the current collection field. 

[0003] Thermosetting resin is infiltrated into the sheet-like precursor which consists of a carbon staple fiber like 
JP,9-157052,A as a process of such electrode material for solid-state macromolecule type fuel cells, and the 
technique of carbonizing is raised. For example, the technique which distributes underwater the carbon fiber cut into 
6mm length grade with binders, such as polyvinyl alcohol, is immersed into a phenol resin solution in this precursor 
after forming a sheet-like precursor by the so-called paper-making technique pulled up on the screen, and is 
cari3onized at the elevated temperature of about 2000 degrees 0 of inert atmospheres after xeransis and resin 
hardening is common. 

[0004] However, the carbide produced by such technique had the trouble where flexibility required since the fiber 
length of the carbon fiber to use is short, in order to roll round on a roll etc. was bad. Furthermore, it originates in 
fiber length being short, and was hard to raise the conductivity of the thickness orientation of sheet-like carbide. 
Moreover, in order to raise conductivity, when the compression press was carried out, the rate of a hole fell in the 
thickness orientation of a sheet-like object and there was a problem that gas permeability became bad. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention conquers the above troubles, is excellent in gaseous 
diffusion, permeability, and conductivity, and aims at offering the electrode for fuel cells which has flexibility further. 
[0006] 

[Means for Solving the Problem] As a result of this invention persons' inquiring zealously in view of the 
above-mentioned technical probrem, it came to develop the carbonaceous porous material field which is a with a 0.05 
1mm or lessmm or more thickness [ which consists only of carbon substantially ] porous material sheet-like object 
and is characterized by not destroying even if it winds around a cylinder^like object with an outer diameter of 20cm or 
less. 
[0007] 

[Embodiments of the Invention] this invention is explained still in detail below. 

[0008] Since the permeability of gas is demanded when using the carbonaceous porous body of this invention as a 
solid-state macromolecule type fuel cell electrode, it is desirable that the rate of a volume hole is 50% or more. 
Sinking thermosetting resin into the nonwoven fabric which makes polyacrylonitrile system fire-resistance fiber main 
constituents, and processing at the temperature of 1 300 degrees C or more among an inert atmosphere as an 
example of the manufacture technique of this carbonaceous porous body, is mentioned. Moreover, after processing 
the nonwoven fabric which makes polyacrylonitrile system fire-resistance fiber main constituents at the temperature 
of 1 300 degrees C or more among an inert atmosphere, it can make also by sinking in and processing thermosetting 
resin at the temperature of 1300 degrees C or more among an inert atmosphere again. 

[0009] It is desirable that the orientation to the thickness orientation of a nonwoven fabric can be raised by using the 
needle punch method and/or a stream confounding method in case of a creation of the nonwoven fabric which makes 
polyacrylonitrile system fire-resistance fiber main constituents. In addition, it is rare to give a damage to fiber 
compared with the needle punch method, and production of the nonwoven fabric of a split is possible for the stream 
confounding method, and it is desirable. 

[0010] (polyacrylonitrile system fire-resistance fiber) As for the polyacrylonitrile system fire-resistance fiber used for 
this invention, what fire-resistance — ization-processed the polyacrylonitrile system fiber of single-yam fineness 0.5 - 
3.3dtex by well-known technique is desirable. Moreover, it is desirable to use what carried out **** processing of the 
above-mentioned polyacrylonitrile system fire-resistance fiber, and was cut into about 25-1 00mm as a raw material of 
a polyacrylonitrile system fire-resistance fiber nonwoven fabric faced and used for carrying out this invention. The 
nonwoven fabric created using writing fire-re si stance-i zed fiber can fully raise the confounding between 

fiber by needle punch processing and stream confounding processing. 

[001 1] (The carbonization technique) A fire-resistance fiber nonwoven fabric or the fire-resistance fiber nonwoven 
fabric after resin sinking in, and the above-mentioned carbon fiber nonwoven fabric can do a carbonization by 
processing at an elevated temperature among an inert atmosphere. Although especially the technique is not limited, it 
is desirable to use the following technique, for example. A precursor is continuously thrown into the kiln which set up 
the linear temperature gradient substantially from 300 degrees C of the low-temperature sections to 800 degrees C of 
the elevated-temperature sections at a fixed speed from a low-temperature section side among the nitrogen ambient 
atmosphere. Take out 5 minutes after by the side of the elevated-temperature section, obtain a reserve carbon fiber 
nonwoven fabric, and this reserve carbon fiber nonwoven fabric is succeedingly supplied to the heating furnace of a 
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batch type. After carrying out a temperature up to 1300 degrees C or more at the rate of [ room temperature ] 10 
degrees C/min after replacing by the nitrogen ambient atmosphere, and maintaining temperature about 1 hour at 
predetermined temperature, the temperature is lowered to a room temperature in 10 degrees C/min, and a 
carbonization nonwoven fabric is obtained. In addition, when an acrylonitrile system fiber precursor is used for a 
nonwoven fabric creation, fire-resistance-ized processing is required before carbonization processing. After are not 
limited to a batch type furnace, supplying a reserve carbon fiber nonwoven fabric continuously and processing fixed 
time especially as a format of the kiln which carries out the carbonization of the reserve carbon fiber nonwoven fabric, 
it is also possible to use the so-called continuous furnace which takes out a carbon fiber nonwoven fabric 
continuously. Moreover, as long as it does not necessarily limit to installing reserve carbonization kiln and 
carbonization kiln independently and it can secure a desired programming rate, reserve carbonization kiln and 
carbonization kiln may be united. Moreover, once processing a reserve carbonization temperature field, temperature is 
reset as a carbonization temperature field using the same kiln, and carbonization processing may be performed. 
[001 2] (thermosetting resin and the sinking-in technique) In order that it may be carbonized by calcinating and itself 
may play a role of a conductor, as for thermosetting resin, it is desirable to use the resin with high carbonization yield. 
As a compound carbonized, a polyacrylonitrile system polymer, a polyurethane system polymer, a phenol system resin, 
a furan system resin, a cellulose system high molecular compound, etc. are mentioned. The thermosetting resin used 
for this invention is the object in which tackiness or a fluidity is shown in ordinary temperature, and a phenol system 
resin, a furan system resin, etc. are used preferably. As a phenol system resin, the resol type phenol resin obtained by 
the reaction of a phenols and aldehydes can be used for the bottom of alkali catalyst presence, moreover, the self 
which contained the curing agent for example, a hexamethylenediamine. in this case although lysis mixing of the 
phenol resin of the novolak type in which the heat weld nature of the solid-state which is generated by well-known 
technique to fluid resol type phenol resin, and is generated by the reaction of a phenols and aldehydes under an acid 
catalyst is shown could be carried out — bridge formation — it is desirable to use the thing of a type As a phenols, a 
phenol, a resorcinol, cresol, a xylol, etc. are used, for example. As aldehydes, formalin, a paraformaldehyde, a furfural, 
etc. are used, for example. Moreover, these can also be used as mixture. These can also use commercial elegance as 
phenol resin. 

[0013] Although not limited especially as the resin sinking-in technique used for this invention, there are a dipping 
method and the nip method as general technique, a resin is melted to a solvent etc.. and it is a deed about viscosity 
control. Subsequently, it is the technique of diving a fire-resistance fiber nonwoven fabric or a carbon fiber nonwoven 
fabric into a resin solution, and extracting a resin excessive subsequently with drawing equipment etc. 
[0014] Moreover, the method of applying a direct resin to a fire-resistance fiber nonwoven fabric or a carbon fiber 
nonwoven fabric using a laminator etc. Or the technique of once film-izing a resin and imprinting after that to a 
fire-resistance fiber nonwoven fabric or a carbon fiber nonwoven fabric. Furthermore, a spray method can also be 
used when resin viscosity is comparatively low. 
[0015] 

[Example] Hereafter, an example explains this invention still in detail. 

[001 6] (winding in a cylinder-like object with an outer diameter of 20cm or less) It twisted more than a round so that a 
sample might be stuck to a paper tube with an outer diameter [ of 20cm ]. and a bore of 1 5cm. and it observed 
whether a breakdown of a disconnection etc. would happen. 

[001 7] (measurement of air permeability) Permeability circuit tester Using FX3300 ( Switzeriand by the tex test 
company), it measured 3 times about one sample, and the average was adopted as a permeability. The 
measuring-plane product was computed by 38cm 2 and 124Pa regularity of air pressures, and the unit was computed 
by cm3/(cm2 and s). 

[001 8] (measurement of a volume resistivity) 

1 ) Start a porous electrode base material to an abbreviation 30mmx30mm rectangle. 

2) Measure the dimension and thickness (0 of length (I) and width (w) per 0.01 mm using constant-pressure slide 
calipers. 

3) The ten sheet laminating of the started porous electrode base material was carried out. it inserted and compressed 
with the copper plate of 50mm diameter and 10mm **, inter-electrode resistance (Rohms) was measured using the 
ohm-meter, and it compressed and asked to the thickness from which a volume resistivity becomes the minimum 
value by the lower formula. 

[0019] 
[Equation 1] 

oMz§imtt^(0*c]n)=RXlXw/^t X 10 



[0020] [The example of reference] 

Acrylonitrile 96 mol%, (Manufacture of fire-resistance fiber and a carbon fiber nonwoven fabric) two mols % of 
methacrylic acids, and methyl-acrylate 2mol% — the precursor of single-yam fineness 2.2dtex among the air ambient 
atmosphere by the acrylonitrile system polymer Heat-treated at the temperature of 230 degrees C - 280 degrees C, 
and obtained the fire-resistance fiber of 3 the density of 1 .40g/cm. After having carried out crimp processing of this 
fiber by well-known technique, having considered as the staple fiber of 76mm of cut length, having made Webb by ✓ 
well-known technique subsequently and performing resen/e needle punch processing, stream confounding processing 
was performed and the nonwoven fabric was obtained. Subsequently, after having carried out the temperature up to 
1300 degrees C after having supplied the nonwoven fabric to the heating furnace of a batch type and replacing by the 
nitrogen ambient atmosphere, and maintaining temperature about 1 hour at this temperature, the temperature was 
lowered to the room temperature and the carbon fiber nonwoven fabric was obtained. 

[0021] The coating was carried out to ******** by the coating machine after deliquoring [example 1] phenol resin 
(****** light 5900. Dainippon Ink chemistry company make), and the phenol resin film was obtained. Subsequently, 
after having put 90g of eyes/, and the resin film of m2 on 120g of eyes/and the carbon fiber nonwoven fabric of m2 
which were obtained in the example of reference and imprinting phenol resin, it inserted into the griddle which turned 
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the resin imprint side down and carried out the fluorine manipulation, and hardening of the phenol resin for [ every ] 
10 minutes and under a carbon fiber nonwoven fabric and the air in a carbon fiber nonwoven fabric were removed 
under the temperature of 160 degrees C, and the condition of pressure 18MPa Subsequently, after having inserted 
into the griddle which turned the resin imprint side up and carried out the fluorine manipulation after having put 90g of 
eyes/, and the resin film of m2 on the carbon fiber nonwoven fabric top and imprinting phenol resin and raising a 
pressure to the bottom of the temperature of 90 degrees C. and the condition of pressure 5MPa to 18MPas 
subsequently every 2 minutes about room, the temperature up of the temperature was carried out to 1 70 degrees C, 
and hardening of for [ every ] 15 minutes and phenol resin was performed. Then, the electrode substrate was obtained 
by heating the above-mentioned interval base material for 1 hour, and carrying out a carbonization at 2000 degrees C, 
in the nitrogen gas ambient atmosphere. The result of thickness (mm) air permeability (cm3/(cm2 and s)). a volume 
resistivity (omega and cm), and a winding examination was shown in Table 1. [ of the obtained electrode substrate J 
[0022] The electrode substrate was obtained like the example 1 except having used 60g of eyes/and the carbon fiber 
nonwoven fabric of m2 which were obtained in the example of [example 2] reference. The result of thickness (mm) air 
permeability (cm3/(cm2 and s)X a volume resistivity (omega and cm), and a winding examination was shown in Table 1 . 
[ of the obtained electrode substrate ] 

[0023] 120g of eyes/and the cari^on fiber nonwoven fabric of m2 which were obtained in the example of [example 3] 
reference are dipped in the 15 mass % ethanol solution of phenol resin (♦*♦*** light 5900. Dainippon Ink chemistry 
company make), are pulled up, 75 weight section adhesion is carried out to the carbon fiber 100 weight section, after 
carrying out a reduced pressure drying at 60 degrees C for 2 hours, it inserted into the griddle which carried out the 
fluorine manipulation, and for 15 minutes and phenol resin were stiffened under 170 degrees C and the condition of 
pressure Then, the electrode substrate was obtained by heating the above-mentioned interval base material for 1 
hour, and carrying out a carbonization at 2000 degrees C, in the nitrogen gas ambient atmosphere. The result of 
thickness (mm) air permeability (cm3/(cm2 and s)), a volume resistivity (omega and cm), and a winding examination 
was shown in Table 1 . [ of the obtained electrode substrate ] 

[0024] The electrode substrate was obtained like the example 3 except having used 60g of eyes/and the carbon fiber 
nonwoven fabric of m2 which were obtained in the example of [example 4] reference. The result of thickness (mm) air 
permeability (cm3/(cm2 and s)), a volume resistivity (omega and cm), and a winding examination was shown in Table 1. 
[ of the obtained electrode substrate ] 

[0025] The [example 1 of comparison] single-yam fineness cut the fiber flux of the polyacrylonitrile system carbon 
fiber of l.ldtexes. and the staple fiber whose mean fiber length is 6mm was obtained. Next, this fiber flux was ****ed 
underwater, the polyvinyl alcohol which is a binder was distributed uniformly at the fully distributed place, paper 
making was carried out and 60g of eyes/and the carbon fiber paper of m2 were manufactured. A carbon fiber paper is 
dipped in the 15 mass % ethanol solution of phenol resin (****** ijght 5900. Dainippon Ink chemistry company make), 
is pulled up. 75 weight section adhesion is carried out to the carbon fiber 100 weight section, after carrying out a 
reduced pressure drying at 60 degrees C for 2 hours, it inserted into the griddle which carried out the fluorine 
manipulation, and for [ every ] 15 minutes and phenol resin were stiffened under 170 degrees C and the condition of 
pressure 1 8MPa. Then, the electrode substrate was obtained by heating the above-mentioned interval base material 
for 1 hour, and carrying out a carbonization at 2000 degrees C. in the nitrogen gas ambient atmosphere. The result of 
thickness (mm) air permeability (cm3/(cm2 and s)). a volume resistivity (omega and cm), and a winding examination 
was shown in Table 1. [ of the obtained electrode substrate ] 

[0026] The electrode substrate was obtained like the example 1 of a comparison except the hardening conditions of a 
carbon fiber paper of having infiltrated [example 2 of comparison] phenol resin being 15 minutes at pressure 21MPa 
and 1 70 degrees C. The result of thickness (mm) air permeability (cm3/(cm2 and s)). a volume resistivity (omega and 
cm), and a winding examination was shown in Table 1 . [ of the obtained electrode substrate ] 



[0027] 
[Table 1] 
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(cm"/om'«) 
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O. 10O 




mmms 
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0. 081 






O. 20 
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0. 099 






0. A 9 


18. 0 


a. 120 


mstk 




O. 13 


9. 3 


O. 108 


mm- 



[0028] 

[Effect of the Invention] It excelled in the conductivity of the thickness orientation by this invention, and it can be 
flexible and the suitable sheet-like porous-carbon material for a solid-state macromolecule type fuel cell electrode 
substrate strong also against bending can be offered now. 
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V\ 1 f-^-T'/i'JcoV^T 3lHlffl!)3£b, -^rcoqzft^tt^rii^ 
mt L-CSffl fifJ^Saf*3 8 c in\ ^^tl 1 

2 4Pa-;t, ¥fiCf*cm»/ (cm" - s) -CWtHU 
30 fco 

[0018] («:Weei^cOJiiJ^ICOV^T) 
1 ) ^K^Wmmt^fl^ 3 0 mm X 3 0 mmOjSff^JC^J 

2) ^ (1) . « (w) ro^j^fciO^ff^^f (t) i:ms. 
y^^$rfflV^■rO. 0 1 mmW4T'SiJ^-r5„ 

3 ) « 9 ai bfc^TL®«ii*tt€r 1 o^ae 5 O m 

mac^, 1 Omm;?:cDl8ffi-CStf;5^. ffiJgL-CffitttfSrffl 
40 [0019] 

mi] 

j«:«»tt*(Q«cin)=RXlXw/t x 10 



[0 0 2 0] 

^9 6mo 1 %. > y>'l'»2mo 1 T^' y/wSf 
;><^/W2mo 1 %/j:ST^' y nr^ h y/U^S-g-fr-C?** 
50 »^2. 2 d t e xOr^'U*— ^^— *^^»H^'*», iS. 



(4) 



2001-240477 



S 2 3 0'C~ 2 8 CC-CfSiSaa LSS 1 . 4 0g/cm 
B«ILfc«, 1 3 0 0'C*-C'#mL. 5.o|^?l.ST- 1 ^ 

[002 11 (lUgi^Ji) (73iy7-r lo 

h5 9 00. ;)cB2fJ'1':^=3ffli^ltM) Sr«i^^^. 
^ -T-«l(t V «I-^X L, 7 1 / -/wWflg y H )VJ^ 
fc, J!kV>T-#3t0iJT-#fceftl 2 0 g/m^O^^atifi 
5F«*|CB#9 0g/m*(DVi;'l^>'^/UA 7 

-y^^raXbfc^Slc^i^A. tSSl 6 CC. 8 MP 

aW^#Ttci 0:5>raB#, ;^^SI*6^iBe=fliT®<073. 

SaCC, jE;^5MPa<0^i«|=T{C25)-raeaS#s 35: 

V^-C'JE;f3Sr 1 BMP a *-e_h«f fc^, ?a*Sr 1 7 0*C* 

0 o 0 t:-e 1 ^Wim j^iiKt-f-s r t -r?s«S*i-Sr 
#fc„ #f.itfcm«s«-<^ii:;^ (mm) . ?5^ana* 
(cmv (cm'' • s) ) . ^^aeet^ (Q • c 

m) , iS^lHlSURroifemSr^ltC^bfco 
[0 0 2 2] [|llifi»J2] ##«»jT-#fca#6 O g/m 30 

Tm«iS*tSr#fc, #P>ixfc®ffiS«-OJ?^ (mm) . 
S^S®^ (cm'/ (cm* • s) ) , flcgffimsP 

(Q- cm) . #0^«^cD^m^^ 1 Cl^g^ Llfeo 

[0 0 2 3] CHJS^JS] ##«ajT-#fcSftl 2 0 g/ 

5 900. ±B:^-f>^it^¥^^) (Ol SWM'ib^-!'/ 



MV. 7 5fiagBM-«^-e:> 6 0'CT'2^fBl, J^JE^iitd 

7 3'K?Jnibfc««i;i«^A/-e. i 7 0t;. EE:f] 

1 8MPa0^f'}:TI-l S^J'raSt. 7^1/— yPl^flgS: 

'^tc-c2ooot-ei f^mM L., ^^^^k-rs ^ i: x-m 

ffiS«-Sr#fc. #F>ixfcmffiS*l-©ff* (mm) , ^» 
Sia^ (cmV (cm'' • s) ) . «t«[gfit*l (O • 

cm) . mmu^com^^mn^Tri^fZo 

[0 0 2 4] C3IJS^J4] ##0iJ-e»fce#6 0 g/m 

-c®:^s*f*#fc„ mhixtzm,mmu<^m^ (mm) , 

(cmV (cm' • s) ) , «s:||}gfei^ 

(Q • cm) , m^u.fik(omm:^mn^^i'tio 

[0 0 2 51 [it^mi'i m^m&ti^l. ldtex<D 
^— /Hftflg (7^;/ 7^ h 5 9 0 0. :»C 

eiL, ^\^±yfxm.mm\ o ofifigutcstu. 7 5S 

a^f^5#«^■y:, 6o'CT-2^ra. i^ftisu^m. 7?/ 

^J!jPXLfcefe«|:iSfeA/T% 170 "C. JE;^18MPaW 

«iEv^T. iiE't^rBistt^. m.mii^^m%.^\^x2.oo 
fco mhtitz-mmmutom^ (mm) , ^^sis^ (c 

mV (cm* • s) ) , flC»eet^ (Q • cm) . # 

[00 26] [M:«ffi^J23 7^y-/H»)igSr-^«$-a-fc 
jK^»*t'<--'^-oe!^b*#*5E;^ 2 1 MP a . 17 0 

a*t^#fcc #e>ixfcisigs«-roji:;f/^ (mm) . ^feis 
ii^ ( c m^/ (cm'' - s ) ) , {^aeet* (O • c 

[0 0 2 71 

[«1] 















( mm) 


(cm*/om*») 








0. 32 


10. 6 


0. 078 




nil 912 


0. 22 


16. 3 


0. 100 






0. 30 


"Id. 1 


a. 081 


mmixL 


IIJB9I4 


0. 20 


T4. 6 


0. 099 




it«flii 


0. '16 


18. 0 


0.-120 


mm 


lttt«2 


0. 13 


0. 3 


0. 108 


mm- 



[00 28] hVi^K'^m^itimiX^ S J:^ d^fco 





(5) 



001-240477 



F^— ^(#%) 4G019 EA07 GA04 

4G032 AAOl AA13 AA14 AA58 BA05 

GA09 GA12 
5H018 AA06 ASOl BBOl BB05 DD06 



EE05 HH03 HH04 HH06 HH08 



HH09 



